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TABLE 4.-Monthly mean heighls of freezing temperatures (Oo C.) during year 1940, from mean monthly values baaed on Airplane and Radio- 
sonde obsert~ations 
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RIVER STAGES A N D  FLOODS 
By BENNETT SWENBON 

Precipitation during December 1940 was well above 
normal in the Gulf States and from Missouri, Oklahoma, 
and Texas, westward to the Pacific coast. Frequent 
rains, heavy at times, in Mississippi and eastern Texas 
resulted in prot’ract,ed high-river stages and moderate 
flooding. In  eastern Texas this was t8he second consecu- 
tive month with abnormally heavy precipitation and 
flooding. In  California, although the first half of the 
month was dry, excessive rainfall during tmhe latter half 
brought the stat’e average to 9 inches, nearly 2% times 
the normal and the greatest for this month since 1894. 

Atlantic slope drainage.-Moderate to heavy rains for 
4 days, beginning with December 26, over the upper 
Susquehanna Basin, caused rising stages with some 
slight flooding in this area. 

East Gulf o Alexic0 draina.ge.-Frequent rains over the 

the 12th to the 16th, resulted in flood stages beginning on 
the 16th and continuing into the next month. There 
were two principal rises; Jackson, Miss., cresting a t  24.4 
feet on the 23d and at 25.2 feet on the 29th, while Pearl 

Pearl River +l asin during the month, being heavy from 
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and from Coco Solo and St. Thomas for several months, but the level of average freezing 
was not reached at t.hese stations. 

River, La., reached a stage of 15.0 feet on the 21st and 
after . -  subsiding slightly the stages again rose near the end 
of the month. 

Red Basin.-The Sulphur River was in flood a t  the 
beginning of the mouth; the crest of t8he rise being 27.4 
feet on November 29 at  Naples, Tex. Two other rises 
occurred during December and stages of 27.1 and 27.4 
feet were reached on December 20 and January 1, re,spec- 
t>ively. 

West Ghlj of Alexic0 draina.ge.-Following moderate to 
heavy floods in eastern Texas during Nove,mber (see pre- 
vious issue of REVIEW) flood st,ages, or high stages a.gain 
prevailed during December. These were due to frequent 
rains, heavy at  times, during the month. 

At Dallas, the Trinity River exceeded flood stage on 
three separate occasions during November and December. 
However, levees protected the city and since there were 
no growing crops at  this time of tjhe year the property loss 
was slight. The three crests at Dallas were as follows: 
32.4 feet on November 26, 33.5 feet on December 16, and 
33.2 feet on December 28. 

There were two overflows a t  Trinidad, Tex., the h t  
one extending from November 24 to December 25, with 
a crest stage of 35.6 feet on November 27, and the second 

Losses have been estimated at  $6,000. 
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extending from December 17 to the second week in 
January with a crest stage of 36.5 feet on December 24, 
No losses have been reported in this area and propertg 
(mostly livestock) valued at  $11,000 was protected by 
removal to higher ground. 

Heavy rains over the upper watershed of the Guadalupc 
River from December 12 to 15 resulted in moderate flood 
conditions from Gonzales, Tex., to below Victoria, Tes., 
from the 13t,h to the 23d. There was no known darnage 
and property (mostly livestock) valued a t  $5,000 was 
saved by warnings. 

Sacramento Basin.-Following a dry pe.riod during 
November and the first half of Dece,mber, the latte,r ha.11 
of December brou ht excessive precipitation to the 
Central Valley of halifornia. High stages resulted in 
most of the streams of the Sacramento system. 

At Fresno, Calif., in the San Joaquin watershed, the 
total rninfall (5.35 inches), all of which fell in the latter 
half of the month, was the greatest December total of 
record. Despite the heavy amounts of precipitation 
which were concentrated during this period over the basin, 
the stages in the San Joaquin were high but did not reach 
flood stage because of the even distribution of run-off. 

The official in charge, Sac.ramento, Calif., reports as 
follows relative to flood conditions in the Sacramento 
River: 

During November and t,he first, half of December there was one 
of the loiigest rainless periods of record for the season. On Decem- 
ber 17, however, began R series of storms, recurring a t  frequent 
intervals during the remainder of the month. During this period 
recurring flood waves developed over t,he upper Sacramento Valley. 
The first one, occurring on the 18th, was of moderate intensity, but 
i t  filled the river channels and covered some bypass lands in advance 
of the main flood condit,ions which began to form on the 23d. 

Remarkably heavy rainfall amount,s were reported over the 
northern Sacramento River drainage area on the morning of the 
18th, the 24-hour amounts at. Kennett and Vollmers, in the canyon 
of t,he Sacramento River, being 5.70 and 8.10 inches, respectively. 
With incessant rains continuing, river stages in the Sacramento 
River during the next several days steadily increased until the ac- 
tual flood stage of 23 feet a t  Red Bluff, Calif., waa exceeded on 
December 24, wit,h a crest of 24.8 feet. Timely warnings were 
issued well in advance of the first major rise and it. is believed was an 
important. factor in preventing loeses to stockmen and others having 
property in the low lands in Tehania County and along the river 
southward throughout, all the areas subject to overflow. 

On the morning of the 25th, the river at Knights Landing, 
Calif., aided by a moderat,e rise in the Feat.her River, had reached 
t.he danger stage of 30 feet, whence it. cont.inued to rise to a crest of 
31.4 feet on the 28th. In that, vicinity the Fremont Weir began 
to discharge heavily into Yolo bypass on t,he 25t,h, reaching a 
maximum overflow depth of 3.7 feet, on the 28th. As a result of 
this overflow, together with heavy local drainage, particularly that 
of Cache and Putah Creeks, the flooding of the so-called tidal 
reclamation districts in the Yolo bypass occurred. These were: 
Little Holland tract,, comprising about 2,700 acres of mostly grain 
land, flooded late on the evening of the 25th; Prospect Island, 
containing about 2,500 acres, flooded on the morning of the 26th; 
and Liberty Island with about 5,000 acres, inundated early a. m. 
on the 27th. The Lisbon river gage in t.he Yolo bypass read 17.5 
feet at 7 a. m., 26th, and at 4 p. m. it. was 18.0 feet. The Liberty 
Island gage was 14.2 feet a t  1 a. m., 27th. 

Addit.iona1 excessive rains occurred during the night of the 26th- 
27th, causing a secondary rise to begin in the upper cournes of the 
Sacramento R.iver and its tributaries. This rise was more pro- 
nounced in the Feather-Yuba and American Rivers, which streams, 
especially the latter, began to rise rapidly for the first time this 
season. In the upper Sacramento River the crest at Red Bluff 
was 23.9 feet on the 27th. By 5 p. m. of the 27th, the rapidly rising 
American River necessitated the closing of t.he gates to t.he flood- 
control levee on Highway 40 at North Sacramento. 

Shortly after midnight of the 27th-28th, 3 of the 48 gates of t h e  
Sacramento Weir broke loose, permitting a flow of about 4,500 
second feet into t.he Sacramento bypass. This additional diversion 
of water from the main river channel no doubt hastened the cresting 
of t,he river at Sacramento, which occurred a t  4 a. m., December 
28, with a etage of 27.27 feet. 

A t  Sacramento the total rainfall during the 15-day period, 
December 1G-30, totaled 9.40 inches, which amount not only 
constitutes the greatest 15-day total of record for the station, but 
also is the greatest rainfall for any entire month of December since 
1884; likewise i t  is the greatest monthly amount for all months of 
the year back to 1911. The total rainfall a t  Kennett for the 15- 
day period was 31.77 inches. 

As the water was safely confined to the channels in the leveed 
sections along the river, the flooded areas in the valley were limited 
to the lowlands that are normally subject to overflow a t  moderate 
to high stages. Since these lands were not planted to crops at this 
season of the year, the damage caused by overflow was compara- 
tively small. Livestock had been removed from affected areas to 
higher ground. 

Heavier losscs, however, were sustained in the Yolo bypass from 
the flooding of Little Holland tract, and particularly Prospect and 
Liberty Islands, which are more intensely cultivated; also con- 
siderable damage was caused to the levees of these islands. 

The aggregate money losses occasioned by the flood have been 
estimated a t  $178,500, of which $135,000 constituted the prospective 
crop loss. 

A mild flood occurred in the Eel River on the 24th- 
35th. The crest stage at Fernbridge, Calif., has been 
estimated at 19 feet. Losses from this flood amounting 
to $23,000 have been reported. 

FLOOD-STAGE REPORT FOR DECEMBER 1940 

[ M I  dates in December unless otherwise specifled] 

River and station 

ATLANTIC ELOPE DRAINAGE 

Tioughnioga: Whitney Point, N. Y.. 
C henango: 

Sherburne, N. Y _____.___________ 
Greene, N. Y. ~ ________._.___ _ _ _ _  

Susquehanna: 
Oneonta. N. Y _.__ _ _  ~ _ _ _ _ _  
Bainbridge. N. Y.. -__.______.___ 
Vestal, N. Y 

James: Columbia, Va..-. _ _ _ _  ~ 

Baluda: Pelrer, E. C _ _ _ _ _  _._ 
Santee: Rimhi, 8. C _______.__________ 

EAET GULP OY MEXICO DRAINAGE 

Bogue Chitto: Franklinton. La .______ 

Monticello, Miss- _ _ _  - ._ ._ -. . . - _ _ _ _  
Columbia, Mias..-. _ _ _  -.- .-:.-- __. 
Pearl River, La __._____....___..._ 

YISEISSlPPl EYSTEM 

Red Basin 

Little: White Clifis, Ark _________.____ 
Sulphur: 

Ringo Crossing, Tex. - -. - _ _  _ _ _ _ _ _ _  
Naples, Tex ____._..._.. .. __.. -. .. - 

Lower Niaaiaaippi Basin 

Coldwater: Coldwater, Miss ___...____ 

WEST GULll 08 MEXICO DRAlNAQE 

Sabine: 
Logansport, La. - - - - -. . . - -. -. - - - - - 
Bon Wier, Tex __.__..._._____.._.. 

Orange, Tex __-.---- - -  _ _  _ _  .____ _ _ _  - 
Roekland (near) Tex .____._._..___ 

Beaumont, Tex _________.......___ 
Elm Fork, Trinity: Carrollton, Tex-.. 
Trinity: 

Dallas, Ttu. - - --.---- _ _ _ _ _ _ _ _  _ _ _ _ _  
Trinidad, Tex ._-- _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _  
Long Lake, Tex ______.___...______ 

Neches: 

Liberty, Tex _____.__________.._____ 

See footnotes at end of table. 

1 Aboveflood 
Flood s tagedates  
stage I--- I From- 

Fed 
12 28 

8 28 
8 28 

12 29 
12 30 
14 2fl 
10 28 
6 28 
12 28 

11 17 

18 15 
16 l5 

17 28 
12 16 

{ 27 

13 15 

25 ('1 
21 { 30 
4 13 

22 { ("13 
14 5 16 

Crest 
-- 
stage 

la. 9 

8.9 
9.6 

14.4 
1% 4 
17.46 
1% 5 
6.0 
12.8 

11.2 

24.4 
25.2 
16.6 
18. a 
18.0 
15.0 

2s. 9 

27.3 
27.5 
( 8 )  
27.1 
27.4 

13.7 

432.6 
22.6 

4. e 
(') 
25.3 
8.8 
7.6 

33. 6 
33.26 
(1) 
36.5 
0 
40.0 
27.1 

. . -. . - - 
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Date 

28 

20 
a0 

30 
30 
30 
30 ae 
29 

17 

23 
29 
17 
28 

21 
ao 

18 

16 
a7 

m 
Jan. 1 

18 

1 
14 

17-18 

16 
17 
16 

I6 
28 

24 

13 
6,17,18 
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Flood 
stage 

FLOOD-STAGE REPORT FOR DECEMBER 1940-Continued 

Above flood 
stages-htes -- Riser and station 

Stage 

Feet 

44.1 
(9 
22. 2 
29.0 
27.4 

19.0 

24.8 

31.4 
23.9 

11.7 
11.3 

Brezos: 
Hempstend, Tex.. -. -. . . _.___ -. - _ _  
Richmond, Tex. -. -. . . - - -. - - - - -. . 

Gonzales, Tex.. - -. . . - - - - - - - -. . -. 
Vlctoria. Tex ... - -. . . . . - - - - - - -. . . . . 

Guadalupe: 

PACIFIC ELOPE DBIINAOE 

Eel: Fernbridge. Cal il_____.__..._. .-. 

Sacramento Basin 

Sacramento: Red Blufl, Calif _______.__ 

Knight’s Lnnding, Calif --.-... ..- _ _  _ _ _  
Columbia Baain 

Long Tom: Monroe, Oreg ........ .. . . . 

1 Continued at end of month. 
Continued from preceding month. 
Crest occurred previous month. 

4 Highest stage during the month. 

Date 
-~ 

Nov. 30 

13 
17 
21 

24 

24 

28 
a7 

23 
28 

Feet 

40 
35 

20 
21 

18 

30 

lo 

From- -- 

(1) 
(9 

13 { 16 
14 

24 

24 { 27 
25 

21 { 27 

T o -  
-- 

2 
4 

14 
18 
22 

25 

24 
27 
31 

26 
30 

- 
Lisbon, Portugal.. - .-.. _ _  _____. 
Horta,Azores ..____..._._._.___ 
Belle Isle, Newfoundland _ _ _ _ _ _ _  
Halifax. Nova Scotia ......_____ 
Nantucket .______ ~ ___......____ 

~ ~ - -  
Millibars Millibars Mll ibars  

1,027.7 +8.1 1,035 
1,022.3 +1.6 1,041 
1,007.5 +O. 4 1,030 
1,017.6 +3.4 1,035 
1.019.0 +1.4 1,037 

WEATHER ON T H E  NORTH ATLANTIC OCEAN 

By H. C. HUNTER 
Atmospheric pressure.-For most of the portion of the 

North Atlantic Ocean that is covered by reports received 
the pressure during December 1940 averaged higher 
than normal. This was notably the case for the south- 
eastern part, where the land station at  Lisbon, Portugal, 
shows departure of 8.1 millibars (0.24 inch). For nearly all 
of the southwestern part, however, particularly the north- 
ern Gulf of Mexico, pressure averaged less than normal. 

The first half of the month was marked by somewhat 
higher pressure t’han the second half over substantially 
all the North Altantic areas studied. 

The pressure estremes found in available vessel reports 
were 1043.7 and 984.1 millibars (30.82 and 29.06 inches). 
The high mark was noted during ,the forenoon of the 
5th by the Portuguese steamship Sun Miguel, near 38’ N., 
35’ W. In a not very distant part of the ocean, 39’ N., 
45’ W., the lowest reading was taken at 2 p. m. of the 
26th on the U. S. S. Tuscaloosa. The latter reading was 
unusually low for this portion of the North Atlantic, 
which is not remote from the normal location of the 
Azores HIGH. 

TABL~D 1.-Averages, departures, and atreme8 of atmospheric pressrire 
(sea level) at selected stations for the North Atlantic Ocean and ifs 
shores, December 1940 

0.0 
-0.4 
-2.3 
-2.7 

1,033 
1,020 
1,025 
1,030 

I ,  

Hatteras _ _ _ _  .- ._.._.._.. .. .-- _ _ _  
Turks Island ___.._.......______ 
KBy West __..._.._______.___... 
New Orleans. .- _ _ _  _ _ _ _  - _.._._ .- 

-- 

21 
25 
2 

29 
29 
29 

26.27 
26 
28 

5,28 
5 
5 

19 

19 18 
18,19 

4 
17 

MiMibara 
1,010 
1,000 
989 

1,001 
998 
999 

1,011 
1,000 

989 

A few hours after the Tuscaloosa’s reading, during the 
early evening of the 26th) pressure readings which similarly 
were very low for a winter month and for the region of 
occurrence were noted over the northwestern Gulf of 
Mexico, the lowest of these vessel readings at  hand being 
989.2 millibars (29.21 inches) from the American S. S. 
Arizona, when about 60 miles to southward of the south- 
east coast of Louisiana. 

Cyclones and gales.-The reports that have arrived fail 
to indicate any important storm over the North Atlantic 
during the first fortnight. While the remainder of the 
month was somewhat more turbulent, yet it apparently 
was less so than December usually is. 

The main North Atlantic has furnished six reports of 
whole gales encountered by vessels, as shown in the ac- 
companying table, and two other reports have come from 
Gulf of Mexico waters. 

A well-developed LOW system, extending far from north 
to south, moved eastward from North America onto the 
Atlantic during the 20th and 21st. During the 22d and 
the early hours of the 23d the southern part of the system 
was sharply developed, and near the 40th parallel, as it 
advanced from about 60’ to 43’ west longitude it caused 
force 10 winds, as reported by the Coast Guard cutters 
Champlain and Bibb and a force 9 wind, as reported by 
the cutter Spencer. 

The morning of the 26th found a strong LOW near the 
northeast coast of Texas, whence it advanced eastward 
and northeastward to Georgia and then northward. Un- 
usually strong winds resulted over much of the Gulf of 
Mexico; the American M. S. J. A. Mojet t ,  Jr., in the 
extreme western part of the gulf and the American S. S. 
Atpistar, hove to off Progreso, had whole gales during the 
26th or 27th. 

A press dispatch states that in the town of Becujal, 
western Cuba, “10 persons were killed and 150 injured by 
freakish gale winds.” It seems possible that this havoc 
resulted from a t’ornado within the southeast quadrant of 
the low-pressure area. Another report is to the effect 
that in the state of Vera Cruz, Mesico, there were 9 dead 
and many injured, because of high winds, presumably of 
the general circulation connected with the LOW and the 
marked HIGH which followed it. 

Fog.-Over most North Atlantic waters, as far as re- 
ports indicate, fog was once more of very rare occurrence 
during the first half of the month, but somewhat more 
frequent from the 16th onward, notably during the final 8 
days. While more was reported than during the precedipg 
month, especially from the northwestern Gulf of Mexico 
and waters to eastward of the Middle Atlantic and 
New England States, yet there are few areas where there 
seems to have been more fogginess than in an average - _  - 
December. 

The 5’-s~uare. 40’ to 45’ N.. 70’ to 75’ W.. furnished 
reports of f ig  on‘7 days, the greatest number inhicated by 
any square. Two squares adjoining it had fog on 5 days 
each, as did also one square in the northwestern Gulf of 
Mexico, namely 25’ to 30’ N., 90’ to 95’ W. 

No report has come of fog occurring anywhere to east- 
ward of the 50th meridian. 

Several accidents near New York resulted from foggy 
weather. On the 12th the steamers Berkshire and Charles 
L. O’Connor collided outside Sandy Hook, but each, 
though damaged, was able to make port unassisted. On 
the 29th a less serious collision in East River and a ground- 
ing in the harbor were blamed on fog, 


